Ref-1/Ape is critical for formation of the hypoxia-inducible transcriptional complex on the hypoxic response element of the rat pulmonary artery endothelial cell VEGF gene.
The co-transcription factor and DNA repair enzyme, Redox effector factor-1/apurinic/apyrimidinic endonuclease (Ref-1/Ape), facilitates DNA binding and transcriptional activity of a number of transactivating factors, including those governing hypoxia-induced gene expression HIF-1. It is not known, however, whether Ref-1/Ape is a component of the hypoxic transcriptional complex. Electrophoretic mobility shift assays failed to detect direct DNA binding of Ref-1/Ape to either the HIF-1 or AP1 DNA recognition sequences present in the hypoxic response element of the VEGF gene. However, immunodepletion of Ref-1/Ape from nuclear extract prevented DNA binding of ATF/CREB and HIF-1 to the HIF-1 DNA recognition sequence. DNA affinity-precipitation analyses showed that Ref-1/Ape was part of the multiprotein transcriptional complex forming on a 64-mer sequence encompassing a minimal hypoxic response element. Immunodepletion of Ref-1/Ape prevented probe association with HIF-1, p300, ATF, and CREB. Co-immunoprecipitation experiments indicated that Ref-1/Ape present in nuclear extract interacted with HIF-1 and p300 but not ATF/CREB. However, when Ref-1/Ape was immunoprecipitated from the oligonucleotide probe, both HIF-1 and p300 remained probe-associated while ATF/CREB co-immunoprecipitated. These findings suggest that Ref-1/Ape is a critical component of the hypoxia-inducible transcriptional complex forming on the VEGF gene's hypoxic response element and that the presence of Ref-1/Ape in the complex is required for the apparent high affinity association between HIF-1 and its DNA recognition sequence.